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Appendix 

Applicant has included additional background information in this Appendix. The 
background information provides clarification of those tomatoes mechanically harvested 
(i.e., process tomatoes) and those harvested manually (i.e., fresh tomatoes.) 
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Testing to predict tomato harvest worker 
performance 

GreggrigBiUikopf En^^^^ 
University of California 



Agricultural employees in general, and harvest workers in particular, 
usually are not hired through a careful selection process. Most get jobs 
on a first-come-first-hired basis. Harvest crews often develop into very 
skilled teams on which workers who are not productive drop out. In 
many other cases, however, wide ranges in crew member capabilities 
remain. 

This study of a tomato harvest crew was conducted to determine 
whether a work-sample test, when workers would be doing their best 
because they know they are being studied, could be used to predict work 
performance when they do not think they are being observed. Such a 
test, if it helped to predict employee performance on the job, could be an 
improvement over chance-hiring and might result in the selection of 
fewer, more productive workers. 

There are at least two reasons to hire workers carefully rather than hire 
indiscriminately and later fire those who do not work out. First, legally, 
it is a complicated process to fire workers. Second, and perhaps more 
important, no matter how poorly workers perform, mass-firing of the 
unsatisfactory workers may create morale and productivity problems 
among those who stay. 

Benefits to the farmer from hiring fewer, more productive workers may 
include: (1) reduced paper work; (2) fewer supervisors needed; (3) 
lower overhead for costs not associated directly with performance (such 
as vacation, health insurance); (4) a stabilized work force as a result of 
increasing the length of the working season for those who are hired; (5) 
not having to pay the difference when workers do not pick enough to 
make minimum wage; and (6) less likelihood of workers setting very 
low production levels to avoid working themselves out of a job, protect 
slow workers fi-om being embarrassed or fired, or prevent their 
employers fi-om lowering the piece rate. 

The study 

This study took place in the summer of 1986 on a San Joaquin Valley 
farm, where the green tomato harvest is done by hand. Farm workers 
pick into two buckets, which they carry to trailers with bins; they are 
given a chip for every pair of buckets delivered and are paid according 
to the number of chips they collect in a day. To avoid possible damage 
to the tomatoes, picking cannot begin until the fruit is dry, so the 
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starting time varies with weather conditions. 

The study used a "concurrent" test, in which the work of present 
employees during trial period(s) is compared with their work on the job. 
If such a test proved to be a vaUd indicator of employees' actual 
productivity, the testing procedure developed would then be used to test 
new apphcants. 

The study took place between 9:00 a.m. and 12:45 p.m. and consisted of 
three consecutive time periods: trial 1 (half hour); trial 2 (half hour), and 
a regular work period (about 2.5 hours). The goal was to determine if a 
statistically significant relationship could be established between the 
trial periods and the regular work period. 

Workers were informed that this was an experimental test. Participation 
was voluntary. More than a hundred workers, mostly Hispanic, both 
men and women, and of widely varying ages, took part during one or 
more components of the study. 

Participants were asked to pick tomatoes during two half-hour trial 
periods and count the chips (one chip for every two buckets) they 
collected during this time. The beginning and end of these half-hour 
periods were signaled by a shot from a starting gun. Picking began at 
about 9:00 a.m. Right after each of the two half-hour periods, each 
worker wrote his or her name and the number of chips collected for that 
period, on a card provided for this purpose. 

A third group of chips was counted and reported by workers at around 
12:45 p.m. They did not know their regular on-the-job performance was 
being measured during this period, until the last 15 minutes. 

Results 

Workers picked an average of 6.5 pairs of buckets during the first half 
hour, with a range of 3 to 12 pairs (table 1). Results of the second half- 
hour trial were the same. During the 2.5-hour regular work period, the 
average was 21 .8 pairs of buckets, with a range of 8 to 41 . 



TABLE 1. Statistical analysis of trial results 




Validity analysis 


Buckets 


Trial 


r 


r2 


Range 


Mean 


1 




.20*** 


3-12 


6.5 


2 


.57*** 


.33*** 


3-12 


6.5 
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1 +2 .55*** .30*** 



NOTE: Test trial correlated against job performance period (67 pairs). 

***p<.001 using Pearson's product -moment "r" and two-tailed table. 

Statistical analysis of trials I and 2, using data from 97 pairs of 
observations, resulted in a correlation ofr = 0. 73, indicating that the 
two half-hour work periods gave reliable (consistent) results. 

Analysis of the test's validity in predicting performance on the job gave 
respectable results in comparison with other similar tests; in this 
analysis, using 67 pairs, each trial period and the combination of the two 
periods (table 1) were compared with the regular work period. The study 
results suggest that the use of a work-sample test could be an 
improvement over the chance hiring of tomato harvest workers. 

Discussion 

This study had limitations. One was the data collection process, in 
which workers filled out their own results and turned in cards stating 
how much they had picked in the time period. Also, the number of chips 
collected per worker reflected the number of bucket pairs tumed in at 
the end of the half-hour test; partially filled buckets were not counted. 
Finally, it was difficult to control so many workers and demand 
precision in starting and ending each test period. 

Several questions remain for future research: What results would be 
obtained by a test in which applicants were tested? How well would a 
short work-sample test such as this one predict performance of workers 
in other crops, such as strawberry workers, lettuce pickers, or grape 
pruners? How well can a test predict performance of hourly -paid crews? 

A worker's performance is related to both ability and motivation. 
Prediction of on-the-job performance is difficult because it has to 
account for changes in ability and in motivation. It is likely, however, 
that workers who can pick 6 to 8 pairs of buckets an hour when they are 
trying their best will not be able to pick 15 to 20 pairs per hour, no 
matter what pay or other incentive is offered. 

An employment test is only a partial predictor of performance. Once 
able workers are selected, the employer can then try to motivate them 
through effective supervision, incentive pay, worker involvement 
efforts, and the like. 

While this test for tomato pickers was successful in accounting for a 
portion of employee performance on the job, the validity of employment 
tests in other areas of agriculture still remains to be studied. 

Thanks: 
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The author is grateful to James Wakefield, Psychology Department, 
Califomia State University, Stanislaus, and to Howard R. Rosenberg, 
William J. van Riet, and Julie Reinertson, of UC Cooperative Extension, 
for their suggestions. 
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Tomato harvest set to begin 

by Dennis Patton, Horticulture Agent, Johnson County K-State Research & Extension 



Early to mid- July is almost like 
heaven to a vegetable gardener. It is the 
start of the tomato season. All winter 
we have been subjected to the so-called 
tomatoes in the grocery store, but now 
the flavorful homegrown fruits are ready 
for the picking. 

We have all enjoyed the vine -ripe 
flavor of fresh tomatoes from the 
garden, but does a tomato have to 
remain on the vine until it is completely 
ripe to develop that wonderful flavor? 
The answer is, no. 

Although many will debate this 
answer, it is true from a scientific 
standpoint. What has happened over the 
years is we have been conditioned to 
relate taste with ripening on the vine. 
This is because of the poor flavor and 
quality of greenhouse tomatoes. 
Following is the process in the 
development of a so-called vine-ripe 
fruit. 

When a tomato reaches fiiU size it 
becomes pale green. This is when the 
ripening process starts which is 
regulated by an internal gas produced 
within the fruit called ethylene. When 
the tomato reaches the breaker stage, 
when it is about half green and half 
pinkish-red, a layer of cells form across 
the stem of the tomato sealing it off from 
the main vine. When this occurs there is 
nothing that can move from the plant 
into the fruit. The tomato can be 
harvested and ripened off the vine with 
no loss of flavor, quality or nutrition. 



Harvesting at the breaker stage offers 
several advantages to a tomato grower. 
It lightens the fruit load on the plant, 
reducing the chance of cracking or fruit 
damage, and also allows the grower to 
control the ripening process. 

One common tomato problem in 
Kansas during summer is the heat. 
Temperatures over ninety-five degrees 
decrease the development of the red 
pigments, resulting in an orange-red 
fruit. 

Picking and ripening indoors allows 
you to control the ripening, thus the 
supply that needs to be used at one time. 
Tomatoes held at cooler temperatures 
will ripen slower. You can speed up or 
slow down the process by raising the 
temperature to an optimum eighty-five 
degrees or lowering to a minimum of 
fifty degrees. 

Harvesting a vine-ripe tomato may 
give us the feeling of picking the perfect 
fiiiit, but it is not necessary for a 
flavorful harvest. Just remember that 
tomatoes develop their optimum flavor, 
nutrition, and color when they are in the 
frill red ripe stage, but this does not have 
to occur on the plant. 
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